Although it may be sometimes dif cult to separate the natural factors affecting the presence of amphibian species from anthropogenic stresses (Pechmann et al., 1991; Blaustein et al., 1994; Welsh and Ollivier, 1998) , some papers have investigated the role of natural and arti cial factors which underlie the distribution of amphibian species (Cooke, 1975; Beebee, 1985; Pavignano et al., 1990; Babbit and Tanner, 2000) .
The aim of the present paper is to investigate if the presence of Bufo viridis in the city of Rome is negatively affected by the alteration (chemical and physical) of water pools, by increased urbanization, and by the presence of competitor and predator species.
Nineteen green areas (i.e., Villa Celimontana, Villa Borghese, Parco di Aguzzano, Tenuta Presidenziale di Castelporziano, Pratoni di Viale Baseggio, Cave della Pace, Infernetto, Settecamini, Cave della Magliana, Villa Ada, Villa Corsini, Villa Sciarra, Villa Pamphili, Giardini dell'EUR, Parco della Caffarella, Parco dell'Insugherata, Parco del Pineto, Parco di Tor di Quinto, Via Flaminia) were selected from the various green areas in the city of Rome. The 19 areas included 40 water pools of different types (fountains, permanent or temporary stillwaters), that were investigated for B. viridis breeding. The research was carried out between March and July 1998 (the breeding season in the study area). Each water pool was visited twice: rst between March and April and second between June and July. Observations were conducted, in both daytime and night-time, by direct observation of eggs, tadpoles and adults, and by listening to males calling.
Data concerning the environmental features of the pools used and not used by B. viridis for breeding were collected, following the methods described by Beebee (1985) and Pavignano (1991) . The following ecological parameters were estimated for each water pool: 1) surface area, maximum depth, bank steepness; 2) alteration of banks (four scores: 0 = natural, 1 = slightly altered, 2 = strongly altered, 3 = arti cial); 3) distance from the city centre; 4) human interference ( ve scores: 0 = no activity, 1 = use for eld irrigation, 2 = use for shing, 3 = presence of agricultural wastes, 4 = periodic cleaning of bottom and edge, 5 = arti cial full dry-up of pond); 5) 11 physico-chemical parameters (temperature, dissolved oxygen, conductivity, pH, water hardness, nitrates, nitrites, ammonium, sulphates, orthophosphates, chlorides); 6) water turbidity (three scores: 1 = moderate, 2 = mean, 3 = high); 7) sun exposure (four scores: 0 = absent, 1 = scarce, 2 = partial, 3 = complete); 8) vegetation cover; 9) presence of other vertebrates; 10) management of the area where the water pool was inserted (1 = uncultivated suburban elds, 2 = gardens, 3 = urban parks). The physico-chemical water analyses were performed in the eld, in the early afternoon by using portable instruments and kit. The pHep 1 Hanna instrument was used for the evaluation of pH (0.1 pH resolution), while the DIST-3 Act Hanna was used for the evaluation of conductivity (range: 10-1290 ¹S). Titrimetric and colorimetric kits (Merck, Aquaquant and Aquamerck) were used for chemical determinations (IRSA-CNR, 1994 ; APHA, AWWA, WPCF, 1992). The samplings were never carried out on or after windy and rainy days.
For each ecological parameter, the statistical signi cance of the differences between water pools where B. viridis was breeding or not breeding was evaluated by means of Student t test or Â 2 test. The ecological parameters which were statistically signi cantly different between these two kinds of water pools were used to perform a logistic regression analysis in order to evaluate the relative importance of these ecological parameters on the presence-absence of B. viridis (De Leeuw, 1984) . To account the different unit of measure of these ecological parameters, they were previously standardized by substracting the variable's mean value and dividing by the variable's mean absolute deviation. Since the presence of B. viridis and the physico-chemical parameters of water pools did not signi cantly change between the spring and the summer sampling (data not shown), only the results of the spring sampling are shown. The statistical analysis was performed using the SPSS package for Windows (8.0 version).
Bufo viridis breeding was recorded in 13 out of 40 water pools. The other vertebrate species found in the 40 study pools were: Amphibians: Bufo bufo (40% of the pools), Rana bergeri and Rana kl. hispanica (53%), Triturus carnifex (7%); Reptiles: Natrix natrix (10%), Trachemys scripta (12.5%); Fishes: Carassius auratus auratus, Cyprinus carpio, Tinca tinca, and Gambusia sp. (27.5% pooling the three species); Birds: Anas platyrhinchos, Anas sp., and Cygnus olor .10%, pooling the four species).
The presence of B. bufo and shes, the distance from the city centre, the depth of water pool, and the concentrations of chlorides and nitrates, were the parameters signi cantly different between water pools where B. viridis was breeding or not breeding (table 1) . Selecting from these variables, a logistic regression analysis (backward stepwise variables selection method) was performed in order to investigatewhich ecological parameters better explained B. viridis breeding site selection. The logistic regression model including the three variables B. bufo and sh presence and concentration of chlorides correctly classi ed 87.5% of the sites (table 2) .
The presence of B. bufo and shes was negatively related to the breeding of B. viridis. In particular, among the study parameters affecting the breeding of B. viridis, the presence of B. bufo was the most important (tables 1 and 2). On the other hand, the different choice of habitat between the two species might play a very important role. For example, B.
